Introduction
Approximately one-half of all calves born are bulls and, because of the widespread use of artificial insemination, few of these are needed for breeding purposes and, therefore, are available for production of meat. In recent years, large calf-feeding ranches have been developed that specialize in growing Holstein calves to a weight at which they are shipped to feedlots and finished on full feed. In this type of program, the calves essentially are on full feed from birth to slaughter. If properly fed and managed, the Holstein steer produces meat that is lean, tender, and flavorful.
The period from weaning to about 3 mo of age is still a high risk time for calves, with respiratory problems being especially serious. There is little information concerning optimum feeding programs for weaned Holstein calves that are kept on full feed. Specifically, the rumen undegradable protein requirement of this age animal is not known. Fish meal is a good source of high quality undegradable protein and may contain other special nutritional properties as well. The objective of this experiment was to evaluate fish meal as a partial replacement of soybean meal as a protein source for Holstein calves from 8 to 18 wk of age.
Procedures
Holstein steer calves (n = 96), 8 wk of age, were divided by body weight into two groups (heavy and light weight). Within each group, calves were assigned to two treatments, fish meal or soybean meal supplements. After assignment and placement in lots, the animals were weighed on 2 consecutive days, and the average of these weights was used as the beginning weight. The calves were weighed at 12 and 16 wk of age and on 3 consecutive days at the end of the experiment at 18 wk of age. Wither height was recorded at the beginning and end of the experiment.
The diets (Table 1) consisted of 1 part pelleted supplement (Table 2 ) and 3 parts whole shelled corn. Feed was added daily to ensure ad libitum consumption, and orts were measured weekly to allow calculation of weekly feed consumption. 
Results and Discussion
All animals in the heavy group fed fish meal completed the experiment. Two calves in the light group on fish meal, five calves in the heavy group on soybean meal, and three calves in the light group on soybean meal were removed because of poor health, primarily respiratory problems.
Feed consumption is shown in Table 3 . Both feeds were readily consumed, and consumption did not differ between treatments.
Body weights and gains are shown in Tables 4 and 5, respectively. Gains were greater on fish meal diets during the first 4 wk of the experiment, but the differences were not significant. Variability among animals is high at this age, as is shown by the large standard deviations. Differences between treatments from the fifth through the eighth wk of the experiment, as well as throughout the first 8 wk, were significant (P = .10).
Over the entire experiment, differences between treatments were not significant; weight gains were higher for the heavy group of calves fed diets containing soybean meal and for the light group of calves fed diets containing fish meal. It should be noted that calves removed from an experiment are often the ones that are not doing as well; thus, average gains of remaining calves are increased. The result of this would be that average gains of calves fed soybean meal would be inflated, because more calves were culled from that group.
Feed efficiency, expressed as amount of feed required per pound of gain, is shown in Table 6 . Less feed was required when animals were fed fish meal during wk 1 to 4 and 5 to 8. During the last 2 wk of the experiment, the results depended on the group, with the light group benefitting more from the fish meal diet.
Heights at the withers at the beginning and at the end of the experiment and changes in wither height are shown in Table 7 . Differences by treatment were not significant.
The results of this experiment suggest that fish meal may improve weight gains and feed efficiency in young calves, with more benefit likely for younger and smaller calves. The number of animals removed from the experiment may have been too small to draw conclusions; however, the possibility that fish meal may have provided some protection should be considered. More information is needed concerning the benefit of fish meal in rations for young dairy calves and for stressed animals.
Table 2. Composition of Supplement Pellets

Ingredients
Fish Meal Soybean Meal 
